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[Abstract] 

[Object] To provide an image forming apparatus that can reduce image 
fogging due to toner scattering. 

1 0 [Means] In a two-component developer carried on the surface of a 

developing- roller 43, in which a toner and a magnetic carrier suitable for use 
are specified, parameters relating to charging of the toner in a developing 
apparatus are set so that the number ratio of toner particles having a relational 
expression of 0.2>1 O^xq^/d® is equal to 1 0% or less. Specifically, as such 
1 5 parameters, the kinds of the toner and a magnetic carrier are specified, and 
developer stirring performances (stirring speed, magnetic distribution of a 
magnet, a doctor gap, and the like) of the developing apparatus unit are set. 
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65MSLV', ¥^l!9ni^S6'-0. 9 6SrTlH]5i:, ^®(03jr't.±75- *? 6-Aig(lc® < 
5 M(p] (C fc 5 :6- 5 T? fo 5 „ 

[*»^^J4] 

?^®*-&j£{-J;oT h/-D$r2):y)J: 5l-U-CMigbfcc fiP^. :^Xi'>xy 
-^—4 OMMUt^^L. y?— -;zy MA 1 0 0 2 0Mi 

sat. m-^mp^mxh^2, 2' -XXlf:^'f yXXoz^h 'JXO. 5Sa:^PST 

i:^*pxfc„ rixsr. ?a« 

l+J^£i:'S:®lt){\l‘ltfc5 0 Om 1 E9oa±y<7X/i'y 9 =^ ^zf.i^. 

miKx3 o^r^mf^L. y9y.=^f^^mmxmmL/co x<o^. ?o rc] (om 

m'pl^xeo [r pm] (75ii;K-C6^WjtW^L,' /7 7 h * — 5 JO /7 ■;/ y iSr# 
tZo A^^X. wCO/^ 7 hy»— 4 ^ 7/7 ?/y 3 0. oafilfCi:. 




/u5;/w-c*i fipt,, 5 0. 

Ofii&B, n y W— h 1 4 . 5fiig|5, 1, Z --:f 

}} i'—VO. sfifias. t y /I^T 5 3. 

OfififflS. !7 s/ ;=>^ 2 1 0 

p) 2. oiias'C&So rro5J-t5c?ffiic 2 , 2' -T:/t';^w' h y /u 
h y msa5-rojgfi?^ii:fco :i^yt'- 

yUT/P=— /K0 2%;^@?K2 5 oaS?f|5tc:iD;t. TK;1^^5^-y— 

®g) (CT6 0 0 0 [rpm] 1 0 LT®®?«Sr#fc. 

/c5 0 Om 1 (7)Egop-fev<7://P7^^=3(CA4x. ^®T*3 0:9-R5 

it^L, 7 7>^=Jrt<75®?^4rS*-C*B^Ufc„ 7 0 [“C] (omm'P^^X 

9 0 [rpm] 

„ CCO^^ 1 0 OfifigP?:*/^ ^y— /U= 1/1 (a»i:b) 

3 0 [%] IdTt-S J: LTv^<7-'>-y y— /5"/P-y-y 9" 

/P®e®#S^$r3m*g|?0s*PL, #^4xfc« 

5Sia5t-^LT, 3 Sigpi;?'^ y * . 

=3rf— T*2^J-W®'a-L. iS(CA4tT h/— DSr#7Co roh/— DtO 

9 8-C*fco7Co . 8 1 [/zm] T'fco 

/c, 

[0 0 4 6] 

i|!&#&{cioT hA-F^jJkcoJ: picMiSLfCo mh. 

:3f-y— n — 5; >'K;iT 1 5 0 rc] <D 
HiSTT' 2 Lfco 

• *g»]S}jiB y vp®ey loo. oa*gi5 

• m^m #4 4. lo. oa«i5 

• ^m%mm y y 

^haVE-'84) 2. OMilfB 

• y7/Py-/<!7 -yy y. 5. OiS^P 

#btl.fc®i^^S:2 [mm] (O^ ^ >J ^tlfzy</l"<9 'f 
#LT7J'by ^/zn-y 1 0 OMZ 

o ^V'ST, #?3^^7c*feiK^•9 5fifiSl5(c*)-LT. 3 y y? t . 2fi 

^'V3KT-t^-^:/v'ai/U$:^r-y— T*25]-nfl il-g' b 7c^ , IS (C d4t T 
I'-t— FSr#fc, no h/- F(7)5pi?5R?i^S«0. 9 3r*foo7c„ Sfc, fi*¥ 
7 3 [ju m] Tfco7c, 

[0 0 4 7] 

)|^#iDflftiiLatetc:J;oTfy--E^<!5c(7)J;5(;iM3gbfCc fiP^. JilEK-t—F 

t mm<omi^mic j: o x'<^^i^fzm^n^ iK-y— y zx - >? 

3 V'>y>xAtCT 2lEl^iaSL7c, ^ftia[^;S2 5 0 [t:] . *1®® 

41 0 0 0 [1 /m i n] ^ 'Kf«®4 100 [1/min] "Cfo-5o ^OjS^CO# 
fea^- 9 5fi4^BlC*tLT. 3 fifiS^Prov' y y?. 2fi4SPO^'ft;y=-;y 
^-'>:nyU5^-y— T'2 5)-Wim'g-b7cm, fglC;imtT h/— E?r#fc„ b(7> h/- 
E(D^i®R®®li0. 9 7T'fco7ci, :^7ci. a4¥-J?&;!5l^«5. 5 6 y mT*3bo 

fc„ 

[0 04 8] 

MitbfcD, E, F(D3a?ffico h/- €r®t,'-r. 3 
Lfzo i4¥^fcit55 0 [/zm] cD'> y =1 — :x3— h df -r y 7 (-^ 

hSM) 9 5*4^fPt;i^!*LT, 5*4lfProhy— (D, EXHF) 5rn 
r-fm-g-LT. 

^jtcov'T. ±i^<Dmmmm^^\'^xhi-~-mm<oizib±Aiv^^'<x^ti„ -r 

Sir. mi l<7>/7 7t;n;^-rj:7l-. h/— F li^m<03i-^±;65 y h/— 

j:vhSA-'ofzo 2 [mg/m in] ic'bjs-A/fco ^ 

^Ji^T'fcS*sSfeicS5;!ra?tiJo^m2a^^b^< 

#/e>nSo mtd^LT. h/— D^ h/- Ell. 

7515 [mg/min] . 19 [mg/min] Id® ^ ofc„ 0 . 9 

7 75 h/— ElC*3ltSfl544^^±P5ldjaV' 1 9 [mg/min] Id/^ofc r <*r^^- 




lb. 0. 9 U^^i;#;tlbi^■5„ 

[004 9] 

V^—(DW-i^ViW^m^'^^-'X\±. 9l-bT^*5c BP^. S-f. h-t— 

n^^^tsmmm^ccD:^ 

o ^bx. 'SbHtcikmm^‘bhi—u^<omm^ntiiLxmmmt-r^o Ate 

&t-r^o ^bX. ::oj; 9(cbX^i6fcR?Kff(^^liffi^. i^^SfcX 

^ bX¥i?SR?i^i$^^«?) <^xfc ?)„ 

[0 0 5 0] 

/ifc\ il^<0!l!&m£lC±oX0. 9 6 7)5«co^*&R31^|gro h-X-«riiati-5w 

ttt®feX®HXfoS„ ¥-:^R?^*0. 96~1. 00Wh:J — ^Siiit-r?)*ffi 

t bxii. mmm-km. i^csa-a-ffi, e 

^■5 hX-l-*5V'Xt^. h-X-coSDllft^!aiS^lCj;‘9RJF0a(75i«V'h^-^Mig-r 
31^./I.dii— ^^0*XSi b< 4CV'o w-i^ 

^■:^— ;45^abX#ib4^-5,^. V-y— 

hx— oam$ijt®co,#.x. !^®a'g‘?£-^^^-fcfi-a-&d5'gixxv'5„ t.tz. hx— 

XV'-5„ iJAT. :9-ifea-^ffi. ^ft?!^®j£{cov'Xl¥iEXS= 

[0 0 5 1] 

[«^?sa^j£] 

a'&Bai^^J^^PxXx-y-r— xbx. X(D^y-^—mt. 
s bX*3 V '/czKS^Sic^Kta i: AivX v>x^ X-^JC J; O b 

. #bnfcM®f«^a^a^bxd^b*D^bxa'a-siss:aT^-x5„ ^iroa-i- 

ir755X*#^)„ 

[0 0 5 2] 

XX5®®a'a-r'i(-ffiR ^ tL-5 t'^ywS5r^X-5 X y Xfc 

■So y.Xb>. o — y Xz-wy-Xhi^. m-y xxy-Xb:^. p — yxx 

y.Xb>, 2, 4 — v^y xxy.XL'V. xx-'i^y.xi^v. xy 

t£A^Xii^ b</'„ 

ft!l(Ot'=/u^#a^i bX»i. Xat°u^^. XX bv. X yXXbb?^Ci:*(^3^X 
bb^x^fpxy Xbyy ibtiSo ifc. :^{kt'=^/K :^'fbt'-yX 

b. :S:'ft; t'— /u, t>ixSo S 

fc. Xn t°Xb^tf— yi^. ^bX^®t'— X. iSg?t'=X7‘ii:'cot' 

::zyprcy.^yp^t>^if (btbSo ifc. T y H /Wffif y X/W. Tyyxgf^XX. T 

y yx^n-xx/i'. T y y y xx/w. xy yyu®5Xn tvu. ry y/i^®? 
— n— xyx/y. xy y y^^ KX'>/u. xy yyi^St— 2 — ^^ix^y-^x-byb. xy 
yxSfyxxy/w. xy y 2 -y n/p^ixyw. xy y yi^. a- 
y D ypx y y yi^'^y xyi'. y y y y yi^^y Xyi'. y y y y y^^^xy^^ y y y y 
yp®?Xnt”yu. y y y y yi-^n -xxyK y yy yyi-gs-ryxo t'yw. yyyy 
yi-®fn -xy Xyw. y y y y yi-®s KXxyp. y y y y /p®f 2 -^X/'i^-^XX/K 
y y y y /u®fxxx y /u. y y y y /i-^Xai— /w. y y y y /ugf-X^X/i^x ? y 

:^=f-)\'ta if(D a - y X bbfllflSiMxy X/PXb®?3iX.XX®>t StlSo 

ijt. xyyo::zhy/u, yyxyya^hy/p, xy y/wxs; hXiir'wxy y 
/p^->^y y y y/u®f^a^< 2 ^/^i: t,^(f PjHSo t'^/wy X/t-^— x/w. t' 

y XX/W31— x/i'^tc t'(7) t'— /U31— t'— 
/uyX/l'Xhb. t'^/W-^driz/UX h b, y X/^X V Xn^— /^X H t' 

-/PX h b*|yj:i:''b^»fibtl6„ t.tz. N- t'— /ufn— /u, N-tf^/UX/w< 
X— /w. N— t'=-/PX y K— /i'. N— t'—/Pt°n y Kb/iiT CON— 

t'=/uxxy byyit'b^tf S:h.So wn'b<o)^fi{^^m3ifcsv'ii®'a- 

bTffiV'S^l So 

[0 0 5 3] 




LTJl. V 

, =1— /wv?T^ y u— 

y = 1 — yUv^Ti? y 1/— h. h y ai^ UV^y n— y U-— h. 1, 3-:/ 

h. 1. 6 --^=3E-y-i/^^y 3 — y 

h. 3— /uv^T^' y u— h. v=7°o t°i/i^i/y 3— 

yi^— h, ;}f y T'a t'wv^/y 3— /p-:;?^ y I/— h, 2 . 2 ' -t';=?. (4- 
y y /'Wn df-'^v^oc h:^V73i— /U) 2, 2' — t';^ (4— T^'y 

h^'>7ai— /w) h y ;'<^n— /p-7°n/<i^ h y ^ y 

U— h y 7«5^n— /W;^ y W— h. V^^i3^;^;d— <V^/Pi/y 

3-/ke;=p< :jr^ y u— f., 7<s^yugev?r y 

h-y— :45S?iT*^®i!Lgii</j;y. 

\c:^j:^o ?> t . h-f—tLx-^^m^miy’^-y^ 

w^tt?‘.eir<73'tt«^s^T-t-5o -tu-c. «vn— /u^*ife(ciyoU'-c, h-y- 

— (7)— Jf|5di*K(C^^{c:@*L7iV'T-n— 

t^5=3-/u K3^7-lr5/ h:i5^^UTLS 9, t^oT. $g1iSj|iJ<7>^ffl*lc:oV'T{i 
, 10 0 LTO. 001-15 a*a5. L < H 0 . 

1 — 10 

10 0 5 4] 

y t'3-/UT/i'3— yp, 1rA/i|!&. y< y^/Hr/un— yzyU/Jf :3f'>;-« ^/v-fe/na — ;^ 
, t Kndf.i>y 5^ynr/P3— ;z., ^yy y /u^-y- h y 5i^y y /u^ 
•y- h y ij7 A^(7>7X^'l±ffi^^x fiit^-’<yr>A, a, j^@?^<y'>A, 

v 3f£±, ftv'^r9±, ikM® 

cmPjSrTKt-yfi-LTo. 1 - 1 0 **%co*6laT♦®-g-ry^ 

[0 0 5 5] 

T'ffl V ' 2> fi-g- ic o I ' T (4, 
i-ssyjDLTt<tv\ mb. 

-^■f 6 t V' $-14X40 < XtA^W. 

SUV'o bXfi. 2, 2' -T'/tf;^- (2, 4-v^/^/W<Ua 

— hy/w) . 2. 2' — ry' t'T^-Y y:/^n3- h y i. i' — ry't*;^- ( 
n-.$--y-^^- 1 -47 7W7j<3. h y yw) , 2 , 2 ' -ry't'7«.-4 -y ^df-v- 
2 , 4 — '^ y W n :::! K y yU, T '/ a 3. h y yl-/i t'CO T y^ S 4cl4 
'yry^s-g-ryrii&^j;6s^if e>4b5o sfc, -oyw/i-^'”-y-=^-y-'i’ k. 
y=-/uy- h >-y<— y-df-y-^r h\ yy“n t“yuy?—y-$^-y--i' K. 2 , 4--yynyyu 
-oy-rypy^— y-$--y-^ h\ y y y y-=^-y-4' K/4ir'<7?ji®e{t!^ma-g'M^& 
^4x5o 
[0 0 5 6] 

!^®*'g-&tC4bX'TI4. hX-tMit-rSb 

fgX'fc^o hX— ir-r-SICfi, ^S{$:|ifi)ci|^lcm'l4!K"f-Sr^syjD4'4t(4'J:V'. 
«£‘tt{2f:ir LXfi. if()4L»4. 3/VUh, ~yy/i'f£if(D^m‘\±^m<7yB^. t> 

0 5-5 [Mm] . b<i4o. 1 - 
1 [Mm] (D-hCDA^m^-'htl^o m^O. 8 

[Mm] ty,Tcoatt&^-^^ffl-r6wty)SS4U/\ ^tz. att&^tcoV'Xli 
s 1 0 oasias'f’Jc 1 0 — e 0 ji*g| 5 ^-g-^$-i 4 ?)X i^v' 

„ '>y'^:fjyyv>ym. ^y vy?';/yy vy^ij/iifcDfgisiaa^j. fos 
VM4JiS^7‘iS^r''ttro4#!flg^4i:'T'«!;abXt 4V'„ X(Di®-g-. 
^ffic07K@fS^ffi».i’bJ:6yi5. ii:Sr. 1 0 ofiSlfPiciyft bx 5fi*®Jii 

T^$?^b<{40. 1 — 3Sfig|5cD*ffiiC:aSiJ§rS^t^$-t4^ i: ctV'o 
tX\ ^^y/.ea'g-14^*f$:-(7)^tfc‘t4^#6wi:;5iX#. h bX t. 

[0 0 5 7] 

[^yticfi-g-ffi] 




hm 5 z £(0 1- -T 5 tJ 5 , $ tt 5 fi-g-«::65 ^ <Dm.:^^mmzm 

rcDS-a-J^io-C h-:>— s^t-T^m^i. 

mn^) m 

®;|5i^S:MitLfct><oi:llllSt><OT-l., SUcot. wet J;v'd5, 

/W=i — /U^ ^-|4m^/UT/l^=J— /V', 'I' y7°a tVW7’/l^=3— /'^^ n —y^/l'T/l^=i 
— /w, -< y y5^/wT/i^=i— /w. t — y'f^/uT/w=i— /I', s — y'f^/i^T/'U':^— /u, 
t —T Si/UTyi'=^—/l'. 3 y —^l'^ :^y ^/WT/U3— ■^yv^/^T7^ 

=1— yu, ~yy n^df-H^y — yywy y /UT/u=>— x h y t Kn yyuy y /u 
T/wn— yu, vy'y =— yp. ^y-tyy, -y^f^-i/yiyy =>— yu;i'iif(DT 

yU3— yU^MdS^tf y f^yUrnyyuy', -feayypy, -ryy“ntVi- 

-irnyyuy'^ y^^yw-fe a y ywy'^ ai5^i/:xyyn — yu-^y y f^ypx.— xyw, x-y 

i^yyy =J — yix^y ji^^yux. — xyi^» -y^^^uyyy => — yw-=eyy ^yw^i — xyw 

^ -yx^u^^yy zj— /p^y zc^yi^x. — xyi^y'.cifiox.— xyi^Tyw=i— yi^ig/^if t 
mtfhti?)o mTkii^mmm^'o^^xii. mmx(i~m&L±<Dm-^mLxm\^^^ 
Z t^^Xt i>o ±x^coT/i'=^—/i'^-^^—'^yi'T/i'=>—/i'Mt. ZH^&. 

^(om 7 m^mmf^ t z t x\ lx^ 

wmi^t^(os pm^m^^^tmrxm^=tn^j:^ z 
t^^x^i>o ^LT. mm^is}±<o-B~Rv^m!&^<^ 

^±^mii-r^ztA'-x^^. Lxii. y- 

yyy, ryi^. yy n^df--y->^ -^y-ify, i-yu:ty^ df-y 

Egi£^b;g?m. h y y nyw^n^yy. y h y ^n A^iy y?ii:'^7)y^^ 

^f^yUt-xyy yy ^yUi/y =-yu. 
yyy'= 5r-y-y, x hy t Kayxyy’cCifco^— ryw®;4>^(f iifcx y 

y— yu-, yaif^/PT-fey— yu/^i;'(7)T-{ry— yU!IS;4 S^lf Tirhy 
, y 9^yuai^yi^^ hy, y ^yi^-^" y y" ^yu-ir h y , yy n^df-y-y/^ifto-^- h y 

@'^®^y'5^y^> yn fy-yS^xf^yu, -feay 
ywyr-fex— f'/ti:'<7>^yxyi^*l;eiS^»-ftn-5o ^fc. =¥m. y“nt“y-y 

:=hny“u-<y, =ha-<yify, yy^^yu 

T^y. ^y^y y— yi'T 5 y. t°yyy, yy 5^yi^yyw*^y K. yy^^yu/t; 

yWAT 5 -troteyKT't ivy 

[0 0 5 8] 

2 > r i: tT*# So 

LT(i. {^iixjs'ry y yw^. yyyyyi^®?, a-yry ry y yv-^^ 
a-yryy yy yyV'®?. -ry^y^. yn^y^, yx— yp®e. xy-ry®?i 
fclifiiTkxyy ys?/£ir'<7)®f3ffi. foSV'liyKSfS^r-^^-rsry y yp^ 
i?iJ;^liTy yyu®e8-t Kndry^^yu, yyyyyw-®?0-t Kndryai^yU, 
r y y ypg?i3 — t Ka df-yyo tvi^, y y y y yu®?0 — t kd =^ryya tvu, t 
y y yu^7 — t Kndryy a t°yp, y y y y yl^^ 7 — t K o df--yy n t°yu, Ty 
y yV-®?3 — ynn — 2 — t Ko df--y7“a t°yP, y y y y yl^®?3 — ynn— 2 — t 
Kn dfyyci t'yp, yy y y n — yu^y T y y y>®?xxxyv-. v/ji^uy 
yy 3— yu^y y y y y yw@?mx,xyw. yy -fe y y^y ry y yu^^7*.xyv-. y" 
y -fe y y^y y y y y yi^gf^T^xyi^, N-y -y^n— ywry y yi^rs k. N-y^^ 
a— yuy y y y yi^T 5 K?^<ci:\ t'=/uT/U3— ywifellt'— /u-Tyv-^"— yV'irto^ 

— X7V’!I®. ^|J;t»it'— /^y 5^/U3 i— x/u, t'— X7i^. t'— yu^ot” 

yu.:3i — x/i'?^ ifcii t'— yUT /V'^' — /ui: S'fk'a*fey> 
acxx/1^3®^ t'— 7”cz t°y-y® Tyyyi^T 

? K, yyyy/i^T? K. i^r-fe ^yry yyv-r 5 Kfcsv'iirtutcoy f^n — 

yMb'0‘!^. Ty y yi'gfy n 7y K. y y y y yi^®?y n x-f K^te ifw^y a x^ K 




tXD yt^'>'^‘^l^>'. :K U 7^^'>7't3 fu:/, Tjf y ;i-dr->^^ UVT/1^=¥/1^ 
T5 :x, Tjfy t°^>"T/^=¥/^T5;>•. y ^ >T>-l-=¥>'l'T 

5 K, ^y :^-^v"7"n ? K. 7Ky;^^':X3if^u://;:i/P7 3i — 

/Uji— . Jjf y l^Vy y y 

'^7^y-T y ?}^y ::d-=Jr'>3i^UV/— — /lxrn.;;^.'r/U/i 

t'oo^y f^/Urvwa— t K a :3f v':3if^/Mr/'i-n 

t Kndf'>::/n tVUTv'Wn— ;^;^iiro-feyun— ifcJittrlE^TK'tt^ 

-r^ SitliTi?’ y n:;^ h y /U, ^^^yn:^by/W, T 

^ y/WT5; K^Cir'tDT^' y /wgft L- < ^ y ^h 

(;is 5 il 1 f't 4 ^/'^— . = 1 — ^ y u— h. v^aLf=-l/:x 

:/y 3— ^ y h, > ^ y /W@?T y /l^. v? t'— f t «0 

m6.<oi«5>^^ss:j^j(cov'Ti±. ■i^ffl-rsiiiTk'tt 

jSiRi-’Sr iric/iSe #l-s ^±tcS:($:S^tc:E5<'i:V'5SI 

^$:--<75||fPtS. }^fi¥‘t4©i«V'’b<^$r3St(^-r5)r U/'o Sit. 

$?Sb<{i5^-^*:iSi:^iW±cDt,(DS:iM^-r-5ri;:45$fSUU\ LA>L. fcS <9 
?ee^ASo±#;45^b<. it«i-l4^ss< /j;y, ^tfiJcS-a- 

{2|s;co!S^^®---co^(Tttl?t^‘Otf?50#Sr-^;t5)fci!6a®Srg-f'-5„ Sfc. 5fet-^ 

[0 0 5 9] 

rtLb*^^^SS:^iJi:<ttjtc=>/</uh. HH. ^ 

SL-U') . ®e-(b=5/^/^. Sf^bMIS. ^-fb^^ne 

if a -if-UT'i' V;:^/US:Vgei^. iftOPt-Y 

^ffifStt^iJ. T/-l^=^r/V-T 5 :^:®. T 5! 7 T/l^^— :K y T 5 
S.V'yv '^^j:i:(OTSi'^mM^. T/U=3^/u K y 

Ajg. v^T/^=^>'^':^:?« Aig, T/^=¥/^■i^p<^>'^^>'v^-'^T>^ = 

t” y v^ A:®. T/U=3r/U-f y^y y J^-fb-<yif h — if 

(OE®r 

3-/wfl^[$:/iif<^#^-r^y#®S‘ts^ij. T7-y^ Kx'y-'i' 

-y (r^/^^/'w) i/y-yy. y $ y^5^/^) y'yyyj f£i£<r>T 

5 y ®f§y-^-<y'i' ys^(D®'t4:^®?S‘ts^j5rWfflbTt.±v\ 

^(Cffife6r irfisr-# 

[0 0 6 0 ] 

S%~10M%. $fS L< (SI ~5**%fiSS»T*fo5o 
i!g«;45j:bi5'e<][sv'»'g-(c(s. ^f&-r^m'^i^m^iitt^^±m^(Dh(OAm(:>n 

[0 0 6 1] 

±a!<75t'=yu^*f$:(C0V'T(S. 5i,7Xt'±^«lfKW:(c:®ft?^Hg?*S>b'^^fflV'-5o 
<?!is.(i\ ;^^yy. o — y ^/i^T^^yy. m-y 5^7U7^^yy. p-y^/W7<.5^ 

u>, a — y y y. p — 2 . 4 —yy yy. 
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